Risk-sensitizing Future Investment Needed to Achieve the Sustainable Development Goals by Hochrainer-Stigler, S. et al.
Author’s Accepted Manuscript
Risk-sensitizing Future Investment Needed to
Achieve the Sustainable Development Goals
Stefan Hochrainer-Stigler
Bina Desai
Williges Keith
Andrew Maskrey
Reinhard Mechler
Junko Mochizuki
PII: S2212-4209(16)30776-2
DOI: http://dx.doi.org/10.1016/j.ijdrr.2016.12.005
Reference: IJDRR462
To appear in: International Journal of Disaster Risk Reduction
Cite this article as: Stefan Hochrainer-Stigler, Bina Desai, Williges Keith,
Andrew Maskrey, Reinhard Mechler and Junko Mochizuki, Risk-sensitizing
Future Investment Needed to Achieve the Sustainable Development Goals,
International Journal of Disaster Risk Reduction,
http://dx.doi.org/10.1016/j.ijdrr.2016.12.005
This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.
www.elsevier.com/locate/ijdr
Editorial 
 
Risk-sensitizing Future Investment Needed to Achieve the 
Sustainable Development Goals 
 
Stefan Hochrainer-Stigler (Corresponding author) 
IIASA-International Institute for Applied Systems Analysis, Laxenburg, Austria 
E-mail address: hochrain@iiasa.ac.at 
 
Bina Desai 
Risk Knowledge Section, UNISDR - United Nations Office for Disaster Risk Reduction, Villa 
Fenêtre, Palais des Nations, Geneva 
E-mail address: desaib@un.org 
 
Williges Keith 
IIASA-International Institute for Applied Systems Analysis 
 
Andrew Maskrey 
Risk Knowledge Section, UNISDR - United Nations Office for Disaster Risk Reduction 
 
Reinhard Mechler 
IIASA-International Institute for Applied Systems Analysis 
 
Junko  Mochizuki 
IIASA-International Institute for Applied Systems Analysis 
 
 
 
 
SDGs at risk 
The Sustainable Development Goals  (SDGs) adopted in 2015 by the UN General 
Assembly are seeing implementation over the coming years, setting the stage for 
bolstering well-being globally across 17 ambition areas until 2030 [1]. The 
implementation challenge is large and imminent. The development path we choose 
today will fundamentally shape the way our society faces risks in the future. Despite 
recent successes in climate negotiations, the window of opportunity is closing fast for 
the global community to arrest greenhouse gas emissions at such levels as to avoid 
dangerous climate change [2]. In fact, many countries and communities already today 
are faced with dangerous climate-related risks beyond their coping capacities [3]. 
Unprecedented growth, especially in the urban space in low and middle income 
countries, will take place in the next decades, considerably increasing risks [4]. 
However, rising exposure and hazards are not the only reasons why risk must be 
managed now. Global evidence repeatedly points out that risk is intricately connected to 
‘resilience' – a multi-faceted concept that is closely linked to the many aspirations of the 
SDGs, including achieving food security, poverty alleviation, universal education and 
improved health and wellbeing [1].  
 
Today, the risk of global average annual loss (AAL) associated with earthquakes, 
tsunamis, tropical cyclones and floods is estimated at US$314 billion in the built 
environment alone [5]. This number presents an opportunity cost given that, had risk 
been reduced, resources could have been used for capital investment or social 
expenditure, thus generating critical development benefits for achieving the SDGs. A 
number of countries already now are struggling with limited resources for poverty 
reduction and infrastructure development and current AAL due to natural hazards 
amounts to a significant percentage of social expenditure and capital investment. In fact, 
if current levels of disaster risk are accounted for, national savings become negative in a 
number of countries, signalling the disaster-induced erosion of hard-earned 
development already achieved [5]. 
 
Adding to this burden is the shortfall on investment in SDG-related sectors such as 
education, water and sanitation, health, energy and climate change mitigation and 
adaptation, currently estimated to be around US$2.5 trillion [6]. In the coming years, 
around 1.5-2.5 percent of global GDP are estimated to be required as incremental 
annual investment [7]. As a consequence, for many countries, meeting the SDG goals 
will be impossible. So what can be done to address these challenges? We argue that risk-
sensitive future investment will be one key precondition for transforming development 
and reaching the SDGs and it is a precondition that can be achieved and also will make 
financial sense. 
 
Investment in risk reduction today pays off in the future 
The economic case for investing in prospective disaster risk management is loud and 
clear [4]. What would add a risk perspective cost? Recent estimates suggest that by 
2030 at least US$90 trillion need to be invested in urban, land use and energy 
infrastructure alone. In addition, another $US4 trillion are required for a transition to a 
low-carbon infrastructure, translating to an annual investment in infrastructure of at 
least US$ 6.6 trillion in the next 14 years [8]. If these investments are not made in a risk-
sensitive way, the previous mentioned global AAL will continue to increase, even 
without accounting for exposure increase and possible climate change effects. 
 
There are cases in which, due to the nature of risk or ill-planned interventions, costs 
may actually exceed the benefits from risk-reducing investment such as retrofitting 
housing and infrastructure. However, there is growing evidence that prospective risk 
reducing investments can reap net benefits in many instances. Recent reviews have 
shown benefit-cost ratios (BCRs) of disaster risk reduction investments to lie in a range 
from 3 to 15:1 [9] and a global, broad-based estimate of 4:1 has been suggested as an 
order of magnitude estimate of the potential benefits of making future investments in a 
risk-sensitive manner [10]. The most recent Global Assessment Report on Disaster Risk 
Reduction [6] estimates an increase of global AAL up to US$ 415 billion by 2030 due to 
investment requirements in urban infrastructure alone. Applying the cost benefit ratios 
mentioned above, annual global investments in DRR of US$6 billion could reduce new 
and additional annual losses by more than 20 percent till 2030. 
 
Information needs for risk-sensitizing future investments 
While investment in risk reduction would seem to pay off globally, in the future there 
are two interrelated crucial disadvantages in using averages, such as AAL, to support 
decision making to achieve the SDGs. First, they do not incorporate possible indirect 
effects (e.g. an increase in poverty due to diminishing resources) and second, they do 
not distinguish between different types of events (e.g. building dams as flood protection 
is only effective to a certain level and afterwards less effective). This limits their 
applicability in determining requirements of risk-sensitive future investments in 
relation to the SDGs. 
 
What is needed and what increasingly is made available is information on the full 
spectrum of risk associated with hazardous events. These can take the form of loss 
distributions, which enable a differentiation between different types and layers [in 
terms of their severity) of risk [11] and therefore allow identifying different investment 
options and requirements [6]. As indirect effects are dependent to a large extent on 
which risk layer is realized, this more nuanced perspective opens up the possibility to 
think about risk-sensitized future investment and SDGs in the context of development 
planning processes. As one example, the figure below produced for the GAR 2015 shows 
annual global funding requirements that would be needed to cover government 
resource gaps for different risk layers. A resource gap occurs if losses due to natural 
hazard events exceed a governments coping capacity. For some countries the ability to 
cope with disasters is very limited and even frequent events, belonging to the low risk-
layer, can cause a resource gap. Other, mostly wealthier, countries only experience 
resource gaps for very low probability but high consequence events, therefore 
belonging to the high risk-layer.  
 A global fund could assist in providing risk based funding needs and therefore can help 
to prioritize certain investment, e.g. risk reduction for countries belonging to the low 
risk layer and insurance for those belonging to the middle or high risk layers. Similar 
analysis can also be performed on a country specific, case by case basis [12].  
The way forward 
Additional work on estimating the future costs and benefits of risk-sensitive investment 
is needed. Moreover, even with a risk layer approach that can provide a basis for 
planning and action, the complementary roles between public and private investment 
and the need to address risk for both have to be acknowledged. The emerging and 
complex landscape of development finance also demands that due attention is given to 
both public and private investments in an integrated manner. Therefore, what is needed 
is a set of alternative risk metrics that can provide solid evidence for public and private 
investment planning, which at the same time can support the monitoring of progress of 
international efforts in reducing disaster risk, as detailed in the Sendai Framework for 
Disaster Risk Reduction [13], as well as of the SDGs.  
Further, the application of cost-benefit analysis in disaster risk management is usually 
limited to comparing the additional costs for reducing risk with the avoided current 
replacement costs of lost infrastructure. The analysis would need expanding in two 
ways. First, investment requirements and avoided losses should be estimated taking 
into account future economic and development scenarios, including national and 
international commitments in the context of climate change mitigation and adaptation 
and ideally by economic and development sector. Second, more attention should be 
given to exploring the trade-offs implicit in each investment decision more 
systematically, including a more detailed analysis of downstream benefits and avoided 
costs in terms of reduced poverty and inequality, environmental sustainability, 
economic development and social progress. 
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